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Revision History

This table shows changes to this document over time. The most recent version is presented in the top
row of the table. Previous versions are maintained by the OEPA Division of Surface Water Inland Lakes
Coordinator.

History Effective Date

Changed the phytoplankton and cyanotoxin collection procedures as well .
as cyanotoxin sampling containers and separate submission form April, 2015
Changed holding times for cyanotoxins

Changed lake modeling procedures

Test for cylindrospermopsin, microcystin and saxitoxin

Changed manual to reflect the order of sampling

Added Atrazine to Table 1

Added Attachment 8 for specific requirement s for PWS lakes
Added a BSA Sample Submission Form in Attachment 4

Added updated Sample Submission Forms

Added low-level phosphorus methodology

Updated Attachment 6

General: Changed the references to the Surveillance Manual to Appendix | | June 17, 2013
of the Surface Water Field Sampling Manual for bacteria, chemistry and
flows .

Changed the number of collections of phytoplankton and zooplankton to
three times each year (Collect a sample on the first and fifth sampling
events each year and on the third (July) sampling event.)

Changed the Phytoplankton/Cyanotoxin Sampling Protocols Table

Page number changes
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Lake Sampling Procedures

Sample Timing and Location

Lake sampling should occur 5 times between May and September. The sampling
should be equally spaced as possible.

At each sample location samples should be collected and recorded on the Lake
Sampling Data Sheet (Attachment 4.) The first sampling location (L-1) is generally the
deepest location or may be the midpoint of the lake. Additional sampling locations (i.e
L2, L3 etc.) may be necessary.

Additional sample locations may be needed if: 1) Reservoir is greater than 20 km long
2) Interest in Trophic State Status of various locations in lake 3) Major inflows occurs
within lake at different locations, or where the lake is divided into significant sub-lake
units by causeways with narrow connectors, or 4) A Public Water System intake is
located more than 500 yards from L1 and there are tributaries entering the lake between
L1 and the intake location. The first three additional locations should be coordinated
with the modeling staff as the study plans are developed to ensure adequate coverage
in the event a lake model is required. To determine if separate intake sampling is
necessary (only for herbicides and nitrates) coordinate with DDAGW.

Sample Labeling

Lake Station Name, EA3 Station Number, Date, Preservatives
(Specific labeling instructions for different sample types are also provided below)

Use existing EA3 station ID if there is one, otherwise create one. If a valid EA3 station
ID has not been established, one should be generated using the EA3 station creation
application. Please note that historical water body ID-based stations should not be
used. If collecting samples to be used in the lake model, refer to Attachment 2 for
methodology. Instructions for printing lab sheets and containers labels using Cyber
Intern software are found in Attachment 5. For routine sampling events three separate
inorganic lab sheets are generally needed for each sampling location. Unique sample
ID numbers are needed for surface chemistry, surface cyanotoxins and bottom
chemistry. If needed, atrazine samples are submitted on an organic lab sheet.
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Water Column Profiles

Field parameters are measured with multi-parameter sondes or other meters. The field
meter must be calibrated in accordance with the manufacturer instructions and properly
calibrated no longer than 24 hours prior to sampling of the lake. At regular intervals
record: (1) dissolved oxygen concentration (mg/l) and percent saturation, (2) pH (S.U.),
(3) specific conductivity (umhos/cm) (Some meters may not have a conversion feature
to give this reading. Conductivity should be recorded and that it should be listed whether
it is a corrected or uncorrected reading) and (4) temperature in degrees Celsius (°C).
The first reading should be taken at the surface (0.5 m depth), the second at 1.0 m, and
then at 1.0 m intervals (0.5 m in lakes with a depth of less than 7.0 m). Final readings
should correspond with the depth of the bottom samples approximately 0.5m from the
bottom. Readings can be collected using a field meter connected to an appropriate
length cord. The probe should be adequately weighted such that it falls vertically
through the water column. Care should be taken to not submerge the probe into the
sediment. A submersible pump may also be used to pump water from specific depths
to collect field readings. If using this method, be sure that all probe readings are stable
before the actual data is recorded and that the hose is properly weighted to insure that
the end is at the appropriate depth.

Secchi Depth

To measure Secchi depth, remove sunglasses if applicable. Lower the disk (20 cm
diameter black-white disk) into water at a location outside the influence of direct
sunlight, such as within the shadow of the boat. Lower the disk until it disappears
completely and, at that point, attach an alligator clip or similar marking device to the line
at the water’s surface. Lower the line an additional foot (30 cm), and then raise the disk
until it reappears. Attach a second marker to the line at the water’s surface. The actual
Secchi depth is located at the midpoint between the point of disappearance and the
point of reappearance. To find this point, grasp both markers in one hand and find the
center of the loop of rope. Move one marker to that point and remove the other marker.
Without stretching the line, use an etched meter stick to record the distance from the
disk to this point. This will ensure consistency in the measuring methodology. Report
the value to the nearest 0.1 centimeter.

Secchi depth should be measured between 0900 hr and 1600 hr for US North American
latitudes during the spring, summer and fall months. The disk needs to deploy vertically
in the water to obtain an accurate measurement. If necessary, the boat should be
anchored to avoid drift. If it's not possible or practical to anchor the boat, working from
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the downwind side and adding weight to the disk can be helpful. When the water is
choppy average three readings.

Subjectivity inherent in the measurement can be minimized by having the same
individual take the readings at a lake through the entire sampling season. Standard
procedures such as always sitting or kneeling and leaning over the side of the boat can
also help obtain consistent results.

Water Samples
(Refer to Flow Charts in Attachment 1 to see what should be sampled.)

Routine monthly water samples are taken from 0.5 m below the surface and 0.5 m
above the bottom and tested for parameters listed in Table 1 of this manual. This
applies whether the lake is stratified or un-stratified. Samples collected for chlorophyll a
and herbicide analysis (PWS lakes) are only taken from 0.5 m below the surface. E.
coli is sampled at a depth of 1 foot below the surface.

Deploy a discrete sampler (Van Dorn style) to the desired depth and collect a grab
sample. Fill containers if a single grab contains enough volume. Otherwise place
multiple grabs in a churn splitting device. At each sampling interval, fill 3 quart size
Cubitainers™ (Low Density Polyethylene) with sample and add preservatives when
appropriate. The sample submitted for orthophosphate is placed in a 1 quart size
Cubitainer™ during the filtration process.

[NOTE: If collecting samples for the lake model, refer to Attachment 2 for supplemental
information]

Samples are to be cooled and preserved following the most recent Ohio EPA Surface
Water Field Sampling Manual Use the “Inland Lake Water” template for submission of
inorganic samples to the Division of Environmental Services. Parameters associated
with the “Inland Lake Water” template are listed in Attachment 4. Be sure to call ahead
to let the laboratory know if you will be sampling for orthophosphates, chlorophyll a, and
any other parameter not on the inland lakes template.

Low Level Phosphorus (total and ortho)

Generally, low level methods can be restricted to surface samples. Best
professional judgement and lake specific data objectives should be used to
determine if low level methods are needed for bottom samples. Write low-level P on
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the sample submission form and let DES know these will be submitted when
scheduling sample submission

1. Submit samples in a 125ml glass jar with Teflon™ lined polypropylene cap.

2. The jars need to be pre-rinsed 3 times with Nanopure™. This can be done in the
office or field.

3. The total-P sample is non-filtered and preserved with 0.25ml H,SO,4 per 125ml of
sample. The preservative needs to be added within 15 minutes of collecting the
sample. The jar can be pre-dosed with preservative after it has been rinsed.

4. The ortho-P sample is filtered and non-preserved. Use a 60ml polypropylene
syringe with Luer-Lock™ tip and Whatman™ 0.45y GM/F to filter the sample.
Draw 60 ml of Nanopure™ into the syringe and discard the rinsate a total of two
times. On the third rinse attach the filter to the tip first and then discard the
rinsate. Remove the filter, draw 60ml of sample into the syringe and re-attach
the filter. Discarding the first few milliliters of sample is recommended before
dispensing into the container.

Atrazine

Atrazine is only collected at PWS lakes. This sample is collected 0.5 meter below the
surface (sampling at other depths may be determined on a case by case basis) during
each sampling run, unless a change is identified in the lake-specific sampling plan. Use
the ELISA method (40 ml vial) for all year 1 sampling. For year 2 sampling, use ELISA
method if the maximum atrazine concentration in year 1 was <1.5 ug/Il. If it was

>1.5 ug/l, collect confirmation samples using the herbicide 525.2 method The 525.2
method requires a total of two 1- liter amber jars, both of which are preserved with
sodium sulfite (Na;SO3) and 6N HCL (add sodium sulfite first, add sample and mix,
then add 6N HCL). Request preservatives from Ohio EPA laboratory, HCL in vial should
be clear.

Note: This may change if the ELISA method is considered level 3.

Other Organics

Other water column organics (semi volatiles, PCBs etc.) not part of the baseline lakes
sampling should only be collected if determined to be necessary to address data quality
objectives beyond routine assessment for the Lake Habitat use. For example, collection
of samples for analysis of priority pollutant organic compounds may be necessary in
lakes where source water data from a public water supply indicates the potential for a
problem, where there are known impairments for fish tissue consumption, or where
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contaminated sediments exist. In these cases, the study plan should address reasoning
for collection of the samples, the parameters for analysis, the depth(s) of sample
collection, the number of samples necessary to meet the data quality objectives, and
guality assurance/quality control practices for sample collection.

When sampling for semi-volatile organics and pesticides, you should sample at 0.5
meter below the surface during the spring and fall runs only unless otherwise called for
in the lake-specific sampling plan. There is no laboratory template parameter list for
organics. Carbamate analysis requires 4 mg of sodium thio-sulfate (Na;S,0s3) in two
(2) 40 ml vials; Fill vials approximately ¥ to 3/4 full, add acid buffer (pre-measured 1.2
ml monochloroacetic acid buffer [Chlor AC]), and top with sample (meniscus not
necessary). Shake vial vigorously to mix preservatives. For Glyphosate analysis, place
4 mg of Na,S,03 into (2) 40 ml vials, and fill vial with sample. Shake vial vigorously to
mix preservative.

If collected, two (2) non-preserved 1 liter amber jars should be filled with sample water
for PCB/Chlordane/Toxaphene analysis and 2 non-preserved 1 liter amber jars should
be filled for BNA semi-volatile analyses. Be aware of possible contamination from the
boat motor if using a gas-powered engine. See Table 1 for information on container
type and size, analysis methodology, preservatives and holding times.

Chlorophyll a

Water may be obtained by a pump or grab sampler (i.e., Kemmerer bottle or Van Dorn
sampler.) Collect the sample water at a depth of 0.5m. Filtration volume size will
depend on the particulate load of the water and should be great enough to generate a
noticeable discoloration of the filter generally 100-200 ml of sample water is required.

Filtering should be performed in subdued light as soon as possible after sampling to
avoid errors resulting from changes in the algal populations in the sample after
collection.

If the water sample cannot be filtered immediately, it is to be stored on ice in darkness.
Filtration is to occur within 24 hours of water sample collection.

Whether on board or in the lab, all apparatus should be clean and acid free. Assemble
the filtration apparatus by gently resting the filter (refer to next paragraph) on the clean
47 mm filter plate. Attach the clean tower/funnel and connect the vacuum source with
vacuum gauge and regulator. Vacuum filtration should not exceed a pressure of 15 cm
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Hg. Filtration time should not exceed 10 minutes. Higher filtration pressures and
excessively long filtration times may damage cells and result in loss of chlorophyll.

The standard choice of filter used for the Inland Lakes Sampling Program is the
Whatman GF/C™" The program’s Quality Assurance Project Plan (QAPP) provides an
explanation under the data quality objective (DQO) section (Attachment 7). There may
be circumstances involving more specialized studies where the QAPP and
DQOs will justify the selection of alternative filters such as Whatman GF/F™(0.7 p).

Prior to drawing a subsample from the bulk water sample container, thoroughly but
gently agitate the container to suspend the particulates (stir or invert several times).
Pour the sub-sample into a clean graduated cylinder and accurately measure the
volume. Sample volumes should remain consistent for a given site.

Pour the subsample into the filter tower/funnel of the filtration apparatus and apply a
vacuum (remember not to 15 cm Hg). Rinse the sides of the filter tower/funnel with DI
water. Do not draw the filter dry with the vacuum; instead slowly release the vacuum as
the final volume approaches the level of the filter. Add 1 ml of MgCO3 (supernatant
from a supersaturated container - prepared by dissolving 1 gram of MgCO3 in 100 ml
distilled water) and gently swirl the filter apparatus to distribute the MgCos; before
completely releasing the vacuum as the last bit of buffered water is pulled through the
filter. (Note: MgCOs3; preserves the chlorophyll and is especially important to be used
when the sample is collected from an acidic lake. However MgCOg3; will be used for
every chlorophyll sample collected regardless of pH conditions). Remove the filter from
the base with tweezers and fold it in half once so that the particulate matter is inside.
Carefully wrap the folded filter with labeled aluminum foil to protect the phytoplankton
from light and store the filter frozen The filter may be kept on ice or sandwiched
between two ice packs for up to 4 hours before being frozen. Record the sub-sample
volume on the chlorophyll sample submission sheet and on the foil wrapper for the filter.
Freeze the sample as soon as possible and before shipping to the laboratory. Then
send the filter to the laboratory between two freezer packs. If the laboratory will not
process the filter immediately upon receipt, the laboratory should store the sample at -
20° C.

For quality control purposes, collect at least 10% duplicates. Before running the blanks,
rinse the glassware with distilled water and conduct the filtration process using the exact
same procedures and volumes as used for the lake sample. If using the same filtering
apparatus, clean the apparatus between filterings. See Appendix | of the Surface Water
Field Sampling Manual for bacteria, chemistry and flows for the decontamination
methodology.
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USEPA Method 445 is utilized to determine chlorophyll a in algae by fluorescence. A
full Adobe Acrobat Description of this method can be found on line at:
http://www.epa.gov/nerlcwww/m445_0.pdf

The extraction procedure, data analysis and calculations are attached (Attachment 3).

Use the Chlorophyll a Sample Submission Form (Attachment 4) to submit data to the
lab.

Important points:

Preservation -- Sampled filters should be stored frozen at -20 degrees C or below
in the dark until extraction. One (1) ml of MgCOg3; shall be added. Prepare MgCO3
solution by adding enough MgCO3 powder to supersaturate the solution (i.e. there
should be some powder remaining on the bottom of the container).

Labeling — Place the filters from each sampling location in zip-lock bag or other
container clearly labeled with 1) sampling location 2) date and 3) volume filtered.
Label the foil containing each filter separately. If collecting more than one filter
from any one location, label the foil containing each filter separately as “A”. “B”,
and “C” and label the blank as “Blank”.

Holding Time -- Filters can be stored frozen at -20°C, or below, for as long as 3%
weeks without significant loss of chlorophyll a.

Phytoplankton and Cyanotoxin Samples

Whole water samples for phytoplankton and cyanotoxin analysis will be collected using
an integrated tube sampler following the method below. The equipment should be
washed with a brush and phosphate-free detergent and rinsed with tap and deionized
water after each collection. All lakes will have phytoplankton samples for species level
cell counts and bio-volume estimates collected three times during the year. Cyanotoxin
sampling type and frequency varies depending on the lake use. Use the guidance
below to determine what samples to submit.

The need for a lab sample submission form and the number of labels depends on
sampling run and if the lake is a public water supply or not. Instructions for how to
create the lab sample submission form and container labels are described in
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Attachment 5. An inorganic sample submission form separate from the surface and
bottom chemistry samples should be used so the cyanotoxin samples have a unique
sample ID number. This is being done to expedite turnaround of the toxin results.

A separate sheet is created in Cyber Intern by repeating the same “run” used to create
the other lab sheets. Type HABs in the comment section using the edit function so the
sheets can be distinguished in the field. Check the appropriate parameter boxes on the
sheet after it is printed. To ensure that an electronic copy of the results is delivered to
DDAGW record DDAGW_HAB in the Project ID space. Up to four labels will be needed
if a complete suite is done (microcystins/cylindrospermopsin, saxitoxin, phytoplankton
and zooplankton). Record any preservatives added (i.e. Lugol’s for phytoplankton) on
the label by hand. In the field, record the depth that the tube is deployed in the
comments section of the sample submission form.

Integrated Tube Sampler Method:

1. The integrated tube sampler is used to vertically collect a whole water sample.
The bottom of sampler should be deployed to 2m unless the Secchi depth is
<1m. Then it should only be deployed to 2 times the Secchi depth.

2. Open the valve on the bottom of the sampler and remove the rubber stopper cap
on the top. Field rinse by submerging the tube three times in the lake and
draining. One of these can be used to rinse the churn splitter. Do this on the
opposite side of the boat from which other water samples are collected.

3. Slowly lower the sampler into the lake as vertically as possible. Stop when the
sampler reaches the proper depth.

4. Firmly cap the upper end of the tube with the rubber stopper and then slowly
raise the sampler.

5. When the bottom of the sampler is near the surface close the valve on the
bottom end.

6. Keep the sampler as vertical as possible and lift into the boat.

7. Place the contents of the tube into the churn splitter. Mix the sample with the
churn to homogenize and dispense into containers through the spigot.
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Ohio EPA, Division of Surface Water Page 8 of 59




Manual of Ohio EPA Surveillance Methods
And Quality Assurance Practices
Section: Inland Lakes Sampling

Cyanotoxins

Dispense any needed cyanotoxin samples from the churn splitter into the appropriate
containers. Use a labeled 125ml polyethylene terephthalate glycol (PETG) container
for the microcystins/cylindrospermopsin sample. This sample is non-preserved. Use a
labeled 40ml vial pre-dosed with preservative for saxitoxin. All cyanotoxin samples
must be protected from sunlight and cooled on ice to 6°C immediately after collection.
Submit toxin samples to the DES along with all other chemistry samples. Note on
the sample submission form that results must be reported directly to the DSW HAB
coordinator (Linda Merchant-Masonbrink), and include the DDAGW HAB coordinator
(Heather Raymond) if the lake is a PWS lake.

Routine Sampling

Recreation Lakes (with no PWS intake):

Submit a sample for microcystins and cylindrospermopsin analysis, and a sample for
saxitoxin analysis from lake station L-1 during the first, third and fifth sampling events.

Public Water Supply Lakes:

Submit a sample for microcystins and cylindrospermopsin analysis, and a sample for
saxitoxin analysis from L-1 during all five sampling events.

Response Sampling

If it's judged that a HAB is present at a location where lake water is drawn into a water
treatment plant; near a beach or another in-water recreational area during any of the
sampling events, collect a sample for microcystins and cylindrospermopsin analysis,
and a sample for saxitoxin analysis. Also collect a phytoplankton sample from the
bloom using the integrated tube sampler. If it is a scum, collect live phytoplankton cells
at the water/bloom interface. This response sampling will require the sampler to have
extra set(s) of containers on hand. Sheets and labels can be processed after the fact or
ahead of time undated and discarded if not used. Phytoplankton and cyanotixin
samples from responsive sampling are sent directly to DES.
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Phytoplankton

A whole water sample for species level phytoplankton density (cells/L) and bio-volume
(um*/L) analysis will be collected at L-1 on the first, third and fifth sampling events. A
sub-sample from the churn splitter will be dispensed into a labeled 125ml glass jar and
preserved with 0.7ml (about 10 drops) of stock Lugol’s solution per 100 ml sample. The
final preserved sample should be the color of weak tea. If algal biomass is great,
additional Lugol’s may be necessary to achieve weak tea coloration (use best
professional judgment). Submit the samples directly to BSA Environmental Services,
Inc. right after each sampling event using the Chain of Custody Form in Attachment 4.
Use Ohio EPA and district name for client information. Use Ohio EPA Lazarus
Government Center and Inland Lakes Program Coordinator (Linda Merchant-
Masonbrink) for invoice information. Project name is Ohio EPA Inland Lakes Program.
Under special instructions request results to be e-mailed to both client and invoice
addresses. In addition, a copy of the results must be e-mailed to the DDAGW HAB
coordinator as soon as possible if the lake is a public water supply.

Zooplankton

Collect a sample on the first, third, and fifth sampling event/year at L-1. Send the
sample to the Inland Lakes Program Coordinator (Linda Merchant-Masonbrink) for
holding until it can be processed.

Zooplankton Collection Method:

1. Use an 80 p Wisconsin plankton net with 12 cm diameter opening.

2. Prior to each use, carefully clean and thoroughly rinse the interior of the plankton
net and bucket with tap water.

3. Carefully inspect the net and buckets for holes or tears.

Attach the collection bucket to the “cod” end of the nets and secure.

5. Attach the bridled end of the plankton net to a calibrated line with markings every
0.5 m (you could use the line for the Secchi disk if necessary).

6. Carefully and slowly, lower the net in a constant upright position over the side of
the boat.

7. Continue lowering the net until the mouth of the net is 0.7 m -1 m above the lake
bottom. If the lake is deeper than 50 m, lower the net to a depth of 50 m and
proceed.

8. Retrieve the net by pulling back to the surface at a steady constant rate without
stopping (0.3 m or 1 ft per second).

B

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
Ohio EPA, Division of Surface Water Page 10 of 59




Manual of Ohio EPA Surveillance Methods
And Quality Assurance Practices
Section: Inland Lakes Sampling

9. Once at the surface, slowly dip the net up and down in the water without
submersing the net mouth and help rinse contents into the collection bucket. Feel
free to splash lake water through the sides of the net (not over the top into the
mouth of the net) to dislodge and direct the plankton from the sides of the net
and into the collection bucket.

10. Complete the rinsing of the net contents by spraying water against the outside of
the net with a squirt bottle or similar tool.

11. Concentrate the contents of the collection bucket by tilting the bucket to one side
and continually spraying until you have dislodged the majority of the plankton and
have contained them in the bucket. The bucket should be less than % full of
water. Excess lake water will filter out of the bucket from the screened sides.

12.Set the bucket in a 500-mL container filled three-fourths full with lake water to
which a CO, tablet has been added (do not add Alka Seltzer to the trap). Be
careful not to allow the CO, solution to spill over and into the bucket.
Alternatively, Alka-Seltzer or club soda may be used. The CO, narcotizes the
zooplankton to relax their external structure prior to preservation in ethanol. This
facilitates taxonomic identification. Wait until zooplankton movement has
stopped or until a majority stops moving. Release the clamp on the discharge
hose and empty the sample into a sample jar while spraying down the inside of
the bucket with distilled water. A 125 ml graduated glass sample jar is
mandatory. Replace the cap on the sample jar and set it aside. Spray the inside
of the net and bucket with distilled water until it is clean, clamp the discharge
hose and reassemble the bucket to the net.

13.Preserve zooplankton sample by using 95% ethanol after narcotizing and rinsing
the animals into the sample jar with distilled water to provide a final solution of
70% EtOh. For a 4 oz. sample jar, 87 ml of 95% EtOH to 30 ml of sample
provides the necessary 70% final EtOH solution for preservation.

14.Label the zooplankton sample with the template label provided in Attachment 4.
Labels will not be put in the sample container.

Bacteria

A bacteria sample to be analyzed for E. coli bacteria should be collected at each lake if
no current level 3 credible data is being collected by any other entity. Collect a sample
at the first station location if the lake is used for any open water recreational activity
(e.g., waterskiing, boating). Collect additional samples from the surface as close to any
beach as possible, if one exists. If no beach exists, then bacteria should be collected
near the boat ramp or other places with potential for human contact with water. Specific
sampling locations and sampling frequencies should be listed in the lake-specific
sampling plan.
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The bacteria sample should be collected as follows:

1. Remove the cap of the container.

2. Invert the bottle and submerge the container to a depth of 1 foot. Be careful not
to stir up any sediment or algae in the area of the collection.

3. Turn up the submerged container and quickly remove above the surface of the
water.

4. Secure cap on container and place on ice immediately. Samples must be
delivered to the testing lab within 6 hours of collection.

Note: If a sample is to be collected near the boat ramp, collect it approximately 50 feet
from the shoreline of the dock.

Note: If Ohio DNR or other organization is collecting Level 3 data at bathing beaches,
we can use that information to supplement Ohio EPA data to evaluate use attainment.

Sediment

Collect sediment samples using a dredge (i.e., Ponar or Eckman) to bring bottom
sediments to the surface. Follow QA/QC methods in the current Ohio EPA “Sediment
Sampling Guide and Methodologies” document. See Attachment 1, Decision Matrix for
Inland Lakes Sediment Sampling for a complete list of parameters. If the sediment
screening turns up parameters of human health concern, then the water column should
be tested for those parameters to determine if there is a water column impairment
related to human health. This may include mercury and PCBs.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
Ohio EPA, Division of Surface Water Page 12 of 59




Manual of Ohio EPA Surveillance Methods
And Quality Assurance Practices
Section: Inland Lakes Sampling

Table 1. Containers/Methods for Baseline Lake Sampling

Matrix Containers Analytical Group(s) Method(s) Preservative Holding Time
Sediment 1-500 ml Amber jar BNA PCBs 8082, 8270 Non 14 days
ICP (Zn, Cr, Cu, Pb) 7 days (sediment
otherwise several methods, nutrients);
1-250 ml opaque square jar Nutrients* (see lab manual for current up to 6 months for
Sediment (HDPE) TOC, Select Metals including Hg** methods) Non other parameters
Nutrients
(TOC, Sulfate, Nitrate, Nitrite Ammonia, TKN,
Water 1-qt. Cubitainer Phosphorus) H,SO, 28 days
Water 1-gt. Cubitainer Metals (No Hg) ICP-MS1, ICP-1 HNO3 6 months
24 hours to
Water 1-gt. Cubitainer “Demand” Several Non 28 days
Water 1-qt Cubitainer Ortho-P Filtered (NP) 48 hours
Water 1-125 ml glass jar Total P Low Level Sulfuric Acid 28 days
Water 1-125 ml glass jar Ortho-P Low Level Filtered (NP) 48 hours
2-Amber jars (only needed in
year 2 if triggered by year 1
Water results) Atrazine (at PWS lakes only) 525.2 HCI/Na,SO3 14 days
Water 1-40 ml glass vial Atrazine (at PWS lakes only) ELISA None 14 days
Water glass fiber filter Chlorophyll a U.SA. EPA Method 445 MgCo; (freeze) 25 days
Water 1-speciman jar E.coli Non 6 hours
1-125 ml graduated glass jar (1-
liter Cubitainer for responsive 0.7 ml (10 drops from Send all phytoplankton
samples going to DES) eye dropper/100 ml to BSA
Take extras for possible sample) Lugol’s within (Lugol’s solution
Water responsive sampling. Phytoplankton 8 hours of collection expires after 1 year)
95% alcohol resulting Send to lakes
Water 1-125 ml graduated glass jar Zooplankton in 70% alcohol dilution coordinator for holding
1-125 mL PETG container None (freeze if can’t
provided by DES get to DES within
(Take extras for possible holding period); keep 5 days (can be longer if
Water responsive sampling.) Microcystin/ Cylindrospermopsin cool and in dark frozen)****
6 days (can be longer if
frozen)****
Preservative already (Preservative in vials;
1-40 ml glass vial with included in the vial. expires after 1 year in
Water preservative Saxitoxin Must stay refrigerated the refrigerator)

*Must request prior approval on sediment nutrient submittal. Nutrients include neither TKN nor Nitrate.
**Hg — request prior approval, 28-day holding time.
(Prior approval is also required for chlorophyll a, Orthophosphate, E. coli, Chloride, Carbonate, Bicarbonate)
*** See Attachment 6 for Collection Procedures

All prior approval parameters need to be added to the Template when ordering.

**** When freezing, allow adequate volume for expansion and place the sample container on its side
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ATTACHMENT 1

Decision Matrices Sampling Flow Charts
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Inland Lake Sampling Strategy Flow Chart

START
Are 10 rounds of level 3 credible data for > A

: @ > nalyze Data
parameters applicable for the Lake Habitat and Y \k//

general aquatic life uses available from the last 10
years?

N

\ 4

Avre any epilimnetic results > 75% of the
applicable criteria, or were any D.O.
measurements in the epilimnion <5.0
mg/1?

Year 1: Collect five samples
during the summer monitoring
period in accordance with the
Lakes Sampling Manual.

Y

A 4 N

Analyze Data

Year 2: Collect five additional
samples during the summer
monitoring period.

Year 2: Collect five additional
samples during the summer
monitoring period. Conduct

two rounds of lake and
tributary sampling conducted
to support modeling.

'

A 4

Analyze all data. Is the lake impaired
based upon the methodology

described in the most recent Ohio
Integrated Water Quality Report?

Y

Lake not impaired,

Take action or complete

no modeling or N model and TMDL for the
TMDL needed. lake to address non-
attainment.
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Decision Flow Chart for Inland Lakes

Sediment Sampling

START
Has sediment data for the
lake (metals, BNA’s,
pesticides and PCB’s) been
collected within the last 10

years?
Y
A\ 4
Has fish tissue data Were any parameters
been collected | N found at
within the last 10 concentrations of
years? concern?
Y
Y N v v
Is the sediment data
Are there concentrations »  >5yearsold? )
of contaminants in fish R Collect sediment
tissue at levels of g samples at station L-
concern? Y 1 for TOC, % SOIidS,
Y metals (including
+ N N Hg), BNA’s (8270),
pesticides (8081)
Do nom and PCB’s (8082).
sediment samples. <
Use existing data.
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ATTACHMENT 2

Lake Modeling Methodology
Sampling Profile Graphic
And
Flow Tracker
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Supplement - Lake Modeling Sampling Protocol

Model sampling must begin with a determination of lake stratification, or whether or not a
thermocline exists. To do this, a depth profile of the site—including temperature, pH,
dissolved oxygen, and conductivity readings—must be collected at a maximum of 1 meter
intervals. If these measurements show a sharp thermocline, then the sampling methods
outlined below for stratified lakes should be used.

Ohio EPA employs various lake models with different input requirements. When possible, a
mass balance approach is used, which allows the modeler more control over in-lake and
environmental processes. The limitation of the mass balance method is that it can only be
used for conservative parameters, such as phosphorus and metals. For non-conservative
parameters, a different lake model would be necessary.

Sampling needs outlined in this section are tailored for the mass balance model, although
they should also align well with other models. The accuracy of the mass balance lies with a
daily water budget, so detailed hydrologic data is of great importance. Therefore, the
sampling for this model must include the use of level loggers or other long-term stage
devices.

If a model other than mass balance is needed, changes in sampling protocol should be
coordinated with WQM staff.

Lake Chemistry Sampling

Timing
- Samples should be taken throughout the modeling period (typically at least one
year), every two weeks. Ice cover may make this impossible during winter months.
- In stratified lakes, samples taken after lake turnover (loss of thermocline) should be
collected as outlined for unstratified lakes.
- Samples must be taken between 10:00 am and 4:00 pm for the following:
o Secchi depth
o Chlorophyll a

Segmentation
- Choosing segments should be completed in cooperation with WQM staff.
- Simplest configuration is one segment. Additional segments needed if:
o Lake is greater than 20 km long
o Interest in Trophic State Status of various locations in lake
o Major inflows occur within lake at different locations

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
Ohio EPA, Division of Surface Water Page 18 of 59
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Sampling

Unstratified (mixed without thermocline)
o Three samples — all discrete
e Surface (0.50 meter from surface)
e Mid-depth
e Bottom (1.0 meter from bottom)

Stratified (thermocline exists)
o Three samples — composite sample in epilimnion only

Note: All “surface samples” should be taken at a depth of 0.5 meter from the surface. All
aliquots must be composited into respective sample prior to filtering for chlorophyll a and
orthophosphate. Point readings for temperature, conductivity, dissolved oxygen, and pH

Epilimnion — composite of three equivalent volume aliquots
(Note: Use of a Churn Sample Splitter to composite samples is
described in Attachment 3.)

- Surface (0.50 meter from surface)

- Mid-depth

- Bottom (1.0 meter from bottom of epilimnion)
Metalimnion — discrete sample (at thermocline)

- Composite aliquots if needed for sufficient volume
Hypolimnion — discrete sample (1.0 m from bottom)

- Composite aliquots if needed for sufficient volume

should be collected along with each chemistry sample.

Tributary and Outlet Chemistry Sampling

- Grab samples should be taken at the mouth of all lake tributaries to be modeled and

at the lake outlet.

- These samples should cover the array of hydrologic conditions and seasons in order

to build strong flow/concentration relationships.

- The Inland Lakes Tribs template (see Attachment 4) should be used, with chlorophyll

a added as needed.

- Point readings for temperature, conductivity, dissolved oxygen, and pH should be

collected along with each chemistry sample.

Inland Lake Sampling Procedures Manual
Ohio EPA, Division of Surface Water
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Hydrology Data Collection

Timing
- Hydrology data should be collected for the full model period (typically at least one
year).
o Multiple years may be necessary if primary sampling is in a very wet or very
dry year, or if modeler needs to calculate flushing rates.
- Continuous data (level loggers) should take readings at least every hour.

Types of Data
- Level data — long-term, continuous level logger (at least 1/hour)
o Lake level
o As needed on tributaries/outlet to create a daily flow record.
o This may not be necessary if there is a good USGS gage relationship.
-  Flow data — ADV (FlowTracker) or ADCP (StreamPro/RiverRay) flow measurements
o As needed on tributaries/outlet to build a strong rating curve.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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Surface

Grab sample taken
0.5 m below the
surface.

Sampling Profile: Unstratified Lakes

Routine Unstratified Lake Samples

>

Bottom ———>

Grab sample taken
0.5 m above the
bottom.

Inland Lake Sampling Procedures Manual
Ohio EPA, Division of Surface Water
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Modeling Unstratified Lake Samples

0.5
Surface ———> X i "

Grab sample taken
0.5 m below the

surface.
- X <———— Mid-depth
Grab sample at mid-
point of profile.
2 depth
Bottom ———= X
Grab sample taken 1.0m
1.0 m above the
bottom.
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Sampling Profile: Stratified Lakes

Routine Stratified Lake Samples

R AlAL 0.5m
Epilimnion —> X
Grab sample taken
0.5 m below the
surface.
s s <— Metalimnion
No sample.
Hypolimnion ———> X
e e Thermocline
Grab sample taken
0.5 m above the X Grab sample
bottom. .
C Composite sample
Modeling Stratified Lake Samples
05m 1 i
Epilimnion — X & /2 Epi
C depth
X
Composite of three X
grabs: surface (0.5 1 1.0m
m from surface),
mid-depth, and . Y <—— Metalimnion
bottom (1.0 m from
bottom). Grab sample taken
at the thermocline.
Hypolimpnion ——> X
1.0m
Grab sample taken
1.0 m above the
bottom.
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Flow Tracker Directions

For More Detailed Information go to:
ftp://ksh.fgg.uni-lj.si/students/podipl/merska_oprema/Flow_Tracker_Manual.pdf

Quick Start
e Install the batteries (access the battery compartment from the back of the Flow
Tracker).
e Turn the system on by holding the On/Off switch for 1 second; hold the switch for 4
seconds to turn the system off.
e Explore the Setup Parameters menu by pressing 1 from the Main Menu.
-Press Enter to switch between the multiple display screens.
-Use the menu items to change the parameters that affect data collection.
e Explore the System Functions Menu by pressing 2 from the Main Menu.
- Press Enter to switch between the multiple display screens.
-Use the menu items to access FlowTracker diagnostic procedures.
e Collect a test data set.
-Select a data collection mode (general/discharge) from the Setup Parameters
Menu.
-Start the data run by pressing 3 from the Main Menu.
-Follow the on-screen prompts. Use the Next Station and Prev. Station keys to
scroll between stations. Use the Set keys to set various parameters.
-See Sections 4 and 5 of the FlowTracker Operation Manual for a description of
the General Mode and Discharge Mode data collection procedures.

PC Software Installation

e The PC software is used to download data from the FlowTracker, to extract data
to ASCII-text data files, and to perform detailed system diagnostics.

¢ Insert the FlowTracker Software CD into your computer's CD-ROM driver.

¢ An installation menu should automatically appear after the CD has been inserted.
-If the installation window does not appear in a few seconds, click  Start/Run
and type d:\install.exe where d:\ is the letter of your CD-ROM drive.

¢ On the menu, click the FlowTracker Software Installation button.

¢ Follow the on-screen installation instructions.

o See Section 6.1 of the FlowTacker Operation Manual for detailed instructions.

Downloading Data Files from the FlowTracker
e Connect the power/communication cable from the FlowTracker to COM1 of your
PC.
e Start the FlowTracker software using Start/Programs/SonTek
Software/FlowTracker.
e Click SonRecW to launch the data download software.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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Click Connect to establish communication with the FlowTracker.

Select one or more files from the downloaded recorder directory.

Specify a destination directory for the downloaded files using the Browse button.
Click Download to retrieve the files from the FlowTracker to your PC.

See Section 6.4 of the FlowTracker Operation Manual for detailed instructions.

Extacting Data from FlowTracker Data files

Start the FlowTracker software using Start/Programs/SonTek Software/Flow
Tracker.

Click Data Export to launch the data extraction software.

Click Open and select a Flow/Tracker file to access.

Click Options to specify the units system to use.

Select a file type to output and click Export Selected Variable to create the
specified file, or click Export All Variables to create all available output files.
See Section 6.5 of the FlowTracker Operation Manual for detailed instructions.

Basic FlowTracker data collection process, using the keypad interface

At the start of data collection, the user is prompted for a file name.

For Discharge measurements, the user enters site-specific data before data
collection: staff/gauge height (optional), rated flow (optional), and edge location
data (required).

At each measurement location, the user specifies location, water depth, and
measurement depth data to document the data set. For Discharge
measurements, these are used to calculate discharge in real-time.

A fixed-length burst of velocity data is recorded at each measurement location.
Velocity data is recorded once per second during the burst; mean velocity and
quality control data are recorded at the end of each burst.

Summary velocity and quality control data are displayed at the end of each
measurement. The user is allowed to repeat individual measurements if desired.
The user proceeds through a series of measurement locations (up to 100
stations can be recorded with each file.)

The user can scroll through previous stations to view data and edit station
information.

When done, the user presses End Section to close the file. For Discharge
measurements, the user enters ending-edge information and is then shown the
final discharge data.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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ATTACHMENT 3

Ortho P Syringe, Beta Bottle, Churn Splitter,
Pump and Probe Procedures
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Ortho P Syringe Procedure

Use GF/C glass filter and a .45 micron cellulose filter sandwich using a minimum of 50-60 ml.
The glass filters out the larger material and the cellulose filters the finer material.

Or:
Ortho-phosphate and Dissolved P (Syringe Filtration method):
Sampling supplies
Whatman GMF 25 mm Luer-Lok 0.45 micron filter

60 mL BD Luer-Lok syringe
stock container (bucket, cubitainer)

Method:
e Collect sample in stock container
If turbid, allow to settle a moment.

e Use syringe w/o filter, to draw the sample from top of stock container into the syringe by
pulling the plunger outward until full.

e Tap the side of the syringe to free excess liquid, and attach the filter.

e Press plunger to push liquid through the filter into quart Cubitainer. (You will need 50mL
for the lab) The graduated syringe will allow you to easily know how much filtrate you
have pushed through the filter.

*** In samples that are sediment or algae laden, it is possible that the filter will clog prior
to collecting 50mL. In that case twist off and discard clogged filter, and replace with new
one. The syringe will become difficult to push when the filter is clogged. Once you
encounter moderate resistance, DO NOT push harder or you may burst the filter, and
you'll have to start over.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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e Finish collecting 50 mL.

Note: Ortho-phosphate has 2 day holding time and is unpreserved, Dissolved P is
preserved (~2 drops (0.2 mL) H2SO4 per 50 mL) and has 28 day holding time. Both
must be kept on ice or chilled to 4 degrees.

e Rinse stock container or bucket before collecting new sample
Please save, but do not reuse syringes in the field. These can then taken back to your field

office/lab area and cleaned following the Phosphorus Syringe Cleaning Protocol. The syringes
can be cleaned and re-used up to three times before disposal (saving money and landfill space).

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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1200 wisest Wildiife Supply Gompany

Operating Instructions for 1920-1940 Horizontal Beta™ Bottles
Safety:

‘To prevent persenal injury, keep your hands elear of epen ends of the main tube while the bottle s

in the open position.

« The bottle release mechanism is degigned o be used ondy in & ron-series operation mode.

» A messenger is required to activate the tripping mechanism, Wildeo® recommends an 11 oz, messen-
ger (such as 45-B10) unless there is a-very long air drop and the bottle is close to the surface of the
watter, in which case a lighter weight messenger may be desirable.

« The maximim height a messengei should be dropped through the air is 30 feet (10m). Distances
greater than this can damage the bottle. Hse a Wildeo® shock absorber (45-B40) for long air drops.
For air drops longer than 50 feet, please call for advice on the best method of tiipping your bottle
without damaging it.

Procedure:

1. Make a preliminary inspection priorto use of the bottle. Close the air vent and the drain valve.

2. Place the bottle so that the bushing on the trip mechanism is on the top of the handle.

3, Run a line or cable through the hole in the trip assembly and knot the line or secure the cable so that it
saniot puil back through the hole. Tt must be securely fastened to hold the weight of the boitle whe
filled with the sample.

4. Find the two stainless steel {SS) ping in the trip assembly. Both pins are 1/16” above the plastic trip
assembly.

5. Grasp the round, white balls on the cable assembly, Pull the stopper out of the end of the main twbe so
the loop in the eable can be placed over the closest pin of the trip assembly.

6. Repeat the above instructions with the other stopper and hook the ¢ able loop on the pin which
projects above the plastic frip assembly. The bottlé is now in the "SET position.

7. Lower the bottle to desired depth in the water, keeping the line taut. Pull boitle sideways to obtain a
water sample for the desired depth. Drop messenger down the line. It will strike the tripping mecha-
pistn, causing the cables to release and the stoppers to close, irapping the sample inside the bottle.

Bushing This end of vope is attached to messenger

Stainless steel pin
‘White Ball

Knot

Stopper

Main Tobe
Recommended Accessories: ‘Warranty and Parts:
+ 45-B10 U or. split messenger We replace il missing or defective patts free of
*  Messenger shock absorber 45-BA0 for long air drops. charge. All products guaranteed froe from defect for
. .;;)m (3/16°) dia line, or 3 mm (1/8") dia cable. 90 days. This guarantee does not include accident,
* Winches aud winch mount. misuse, or normal wear and tear and applies to
- BA0-G22 Plasiic Carry Case Orioina,[ purchaser only, ’ e
+ BG-A50 Hand reet ® '

95 Boisford Place, Buffalo, N.Y. 142146 U.S.4. Page |
716-877-9318 « FAX 716-B74-9853 » goto@wildecocom » www.wildeo.com.com
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RUCTIONS

(Edenceware”)
Churn Sample Splitter

Catofog No. 37805-0004, 37805:0008, 37805-0014
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Procedure:
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Pump and Probe Procedures

Water Column Profile Pump and Probe Methodology

If a multi-probe meter with sufficient cable length is not available for water column profile
measurements, a pump attached to a hose is acceptable. Ohio EPA crafted a device that consists
of a garden variety hose coupled with a 12 V submersible pump on the bottom end and a small
plastic collection basin on the top end. The hose should be labeled with appropriate depth
increments and constructed of a material that is rigid enough to prevent it from collapsing. The
power leads from the pump should be fastened to the hose to minimize tangling and facilitate
connection to the power source. In previous prototypes the collection basin is constructed of
PVC and is equipped with an overflow tube. Ideally, the basin should fix to the rail of the
sampling vessel so the overflow discharges back into the lake. The basin needs to be large
enough to hold an assortment of probes that might be used to take measurements. Once the
pump is lowered to the desired depth and engaged, sufficient time should be allowed for water in
the basin to exchange and for the meter readings to stabilize before they are logged.
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ATTACHMENT 4

Forms and Labels
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OhIOEPA Division of Environmental Services

Report for Test Schedule: INLAND_LAKES_TRIBS

Meodified On 4i23 ' it Modified By

Description

Group Name

Analysis / Schedule Description Instrument Rep Std A/S
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OhIOEPA Division of Environmental Services

Report for Test Schedule: INLAND_LAKES_WATER

Modified On - Modified By

Description

Group Name

Analysis / Schedule Description Instrument Rep Std A/S

A

I33333% I339F

IRYEVEVEY

JYYNYNYYFIYINEY I3
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Lake Sampling Data Sheet

Profile
Depth Temp Cond. D.O. D.O. pH
Lake Name: (m) (°C) (umhos/cm) (%sat.) (mg/l) (S.U.)
Station ID:
0.5
(Surface)
Lat/Long:
1.0
Collected By:
1.5/2.0
Date/Time:
2.0/3.0
Secchi Depth (m):
2.5/4.0
Max. Depth:
3.0/5.0
Management:
3.5/6.0
Water Color 4.0/7.0
4.5/8.0
clear ltgrn verygrn gr/br _Itbrn very brn
Cloud Cover 5.0/9.0
5.5/10.0
clear _hazy few clouds many clouds overcast
Waves 6.0/11.0
. . 6.5/12.0
calm ripples _mod waves  white caps
Air Temperature (F) 7.0/13.0
14.0
40-50 50-60 60-70 70-80 80-90 90+
Wind Condition 15.0
. 16.0
calm __light breeze strong breeze  gusty
Wind Direction 17.0
18.0
N NE E SE S SW._ W NW
Recreational Use 19.0
none light moderate heavy 200
Zebra Mussels Y, N 21.0
Bluegreen Algae Y, N
Comments: 220

Conductivity values corrected to 25°C? Y , N
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gani Form

Sample Information
Client (Bili to)

Instructions on Intranet Site]

Frequency & Duration of

Project Identity
Tproject ety requires prior approvall |

No Folder O
Division(check one) OEPA District{check one)
DAPC o] o o
[ODAGW o] o o]
IDERR (@] NEDO o
DMWM @} NWOO @]
Dsw O SEDO @]
ODHR (@] SWDC o

ODRR (&
Other Other
iSample Type(check one) Matrix(check one)
|Ambient O Alr Filter @]
iComplaint o Alr Filter Composit O
icomgliance O Drinking water (@]
L itigation O Ground water (@]
ISurvey (@] Sediment (]
Raw O Surface water [}
Plant Q } DW only Waste water @]
Distrbution O Reagent Water (@]
Cther Other
[Collection Date MM oD Y HH MM

Grab OO
(or)
Composte (O Begin
Ed__ /L L

DES Use Only
Sample #.
MM DD Yy
Date Received __~___~
Parameters
Template
Demand Nutrients
o % Solids, Sed only - Ackdity, Total CaCo;
8 BOD-20 day - AlkalinityTotal CaC0,
BOD-5 day
o CBOD-20 day
O - CBOD-5 day
O —- vilsGrease Conductivity
(@] Particle Size (PSD) - Cyanide, Free (WAD)
o pH
O - Solids, Diss{filt)
O — Solids, Suspd(nonfilt)
(o] Sofids, Total
O —— Soiids, Total Volatile
o Scilds, Votatile Suspanded
O -—T10C
- Phosphorus, Dissabved (Filt)
- Phosphorous, Total
LL Phosphorous, Total
Microbiology - Sulfate
O~ E. col - TN
O - Fecal Coliform
(2 ~wee- Fecal Streptococcs
8 MMO-MUG
- Quanti-tray Misc.
o Microcystins o] Turbidity
Q o Chicrophyll a (see instructions)
O e 5TX o Bromide (/F)
O o Algal ID O -

Metals (Please select one ICP and one ICPMS package if needed)

(Composite Sampe: @] CP 1, Uater ondy(A,B3,Ca,Fe,Ma,Mn,Na K. Sr, 20, Harcness)
tainer Information [Field QC (Check one) o] ICP 2. Inater oniy{Ca,Ma,Hardness)
ioty. - | Field Duplicate o] o ICP 3, Saciment onl(A1,B8,Ca,Fe,Mg,Mn Na K.Sr,7m)
[air Filter 1/P Field/Equip/Acid Blank o] © - ICP 4, SUi95 0nl(M,B2,Ca, Fe. Mo, Mo Na,K,Sr,2n,V, Ti,Hardness)
Bacteria__|Sterile MSD o] Q ICP 5, SWWG96 SED onf(Al,Ba,Ca,Fe,Ma,Mn,Na,K 51,20V, T
Cubitainer [NaGH o] ICP 6, Air Filters only(Zn,Mn)
Cubitginer |HNO.
Cubitainer |HNO, Filt | Collected By QO - 1CPMS 1, Water oni-(As,Cd,Cr,Cu,Ni,Pb,Se)
Cubitainer |H.SO. ~--— TCPMS 2. Sacfiment onh(As.CO.Cr.CuNLPD.S&)
[Cubitainer [H,S0, Filt - ICPMS 3, 4ir Filter cnfv(As,Cd,Cr,N|,Pb,Be)
Cubitainer {N/P — ICPMS 4, Sia6e5 weter only (As,Be,Cd,Co,Cr.Cu,Ni.PD.Se)
Cubltainer jN/P Filt Customer 1D # --— ICPMS 5, Sit@46 Seaiment only (As,Be.Cd,Co,Cr,Cu,Ni,Pb,Se)
Cubitainer iF HAB
Cubitainer [Lugof's Single element metals - pease list only if NOT using Metals packages
Dar H,SO./Phencl O - Antimony @] Thaillum
Jar H,S0,/0%G Station ID # Beryliium o Tin
Jar N/P Filt/LLOP — Boren O - Titanium
Jar H,SOLLTP | County: Cobalt o Vanadium
Sed NP Mercury [
[vial Buffer/5TX — Sitver o
1
iSample Location (@ SWB46 (Check this box if single elements require SWB46 method)
he following require prior notification to DES before submittal:
[@ . Chromium, Hexavalent (N/P Filty
Other tests are available; please check current price list
[Field Comments Lab Comments
{Chiorine,ma)t {Cond, umhofor{DO,mast |ORE |Flow,cle Gage HL, ft pH,su | % Sat [Temp,oC| TDS |Corr.Cond, umbojem
lesoc0 Po4 299 et £ Pag 10 Poq
Revised (3/14 Al Rush Samples require prior approval
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™| DES Use Only
{O}: ELQAE-,;A Sample #
e
Organic Sample Submission Form
Sample Information (Instructions on Intranet Site) Parameters
Client (Bill to) [Template
Project Identity
{project identity requires prior approval) | (O - % Solids, Sed only
No Folder O
Volatiles
Division(check one) OEPA District(check one) O - VOC, 524.2
DAPC @] [os] (@]
DDAGW [} DO (@] O e vVOC, 624
IDERR 9] NEDO o
DMWM o] NWDO O O VOC, 8260
isw O SEDQ O
SWDo @] O - VO, TICS
Other Other
|[sample Type(check one) Matrix(check one) Semivolatiles / Herbicides (See Instructions)
|Ambient (@] Air Canister @] O - Atrazine, ELISA
{Compiaint (e Drinking water =] O -—- Cyanazine, 525.2
Compliance O Ground water Q O - Herbicides, 525.2
Litigation o] Sediment Q O -~ Herbicides, TICs
[Survey (@] Surface water @]
Raw @) l Waste water &} O - BUA, 625
Plant O DW only Reagent water Q
Distribution O ) Other N O - BNA, 8270
(Cther
‘Collection Date
MM DD Yy HH MM
Grab O
{or)
Composite (O Begin
Pesticides. / PCBs / Herbicides
End {2 — Pesticides. 505
) —— PCBs, 508 {5084)
IFrequency & Duration of Composite Sample: - Carbamates, 531.1
Container Information Field QC (Check one) - Glyphosate, 547
ty. Type Pres. Field Duplicate o - EDB/DBCF, 504
Air Canister |N/P. Fieki/Equip/Acid Blank Q || O— Acid Herbicides, 515
Amber, 525 |N/P Trip Blank (@]
Amber, 525 1HCI & Na,S0, |MSD o) O Pesticides, 608
Amber, 515 |HCI & Na,50, PCBs, 608
Amber, BNA {N/P - Chierdane, 608
Amber, BNA 1N8;5,0, Collected By O Toxaphene, 608
Amber, PP [N/P
Amber, PP [Na,S,0, O —— Pesticides, 8081
Vial N/P. - PCBs, 8082
Vial, VOC___ 1HCI/ Na,S;0, | Customer ID # O~ Chiordane, 8081
vial, VOC___IN/P O —— Toxaphene, 8081
Vigl, 504,505 [Nay$; 03
Vial, 547 Na;5,05
Vial, 531.1 _|Buffer Station ID #
Sed NP Air Canister
1 County: O — TO-14A
| (O —-- Canister Cleaning, Only
Sample Location
Other
O —
[
O e
o
O
Field Comments Lab Comments
Ichicrine, mo/t [ Cond umhescrs |00, mgyt Fiowcfs Gagest . pHsu % Sat|TempoC Corr. Cond, umhalem
PS0060 P34 P29 P61 PGS P3O0 P10 Laiah
Revised {3/14) AHRush Samples require prior approval
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Chlorophyll a Sample Submission Form

Sample Name/District/Division:

Submission Date:

One sheet can be used for each batch of samples submitted to the lab regardless of when they were collected. Use
the sheet for both water and rock scrape samples. Fill out the appropriate spaces for that particular sample you are
collecting. Duplicate filters should be noted in the location. Field blanks should be labeled as such. Field blank
should be submitted every 10 filters. **REMINDER** - All filters must be filtered in the field, placed in foil,
labeled and frozen.

Sample | Collection Area Slurry Volume
Location # Date Time | Scraped Volume Filtered
(for lab (cm?) (ml) (ml)
use)

Field Comments:

Final Version 2.0- June, 2015
Page 38 of 59
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PLANKTON LABELS

Ohio Gesimen Ohio Gesimen
g g
DISTRICT: CDO NEDO NWDO SEDO DISTRICT: CDO NEDO NWDO SEDO
SWDO SWDO
LAKE: LAKE:
EA3 Station: STA: L-1 EA3 Station: STA: L-1
L-2 L-2
SAMPLE DEPTH(S): TO m SAMPLE DEPTH(S): TO m
PRFSFRVATIVF: luannls 700 FtOH PRFSFRVATIVF: | unnls 700 FtOH
Ohio Fuimena ., Ohio Fuimena .,
DAt | DAt |
DISTRICT: CDO NEDO NWDO SEDO DISTRICT: CDO NEDO NWDO SEDO
SWDO SWDO
LAKE: LAKE:
EA3 Station: STA: L-1 EA3 Station: STA: L-1
L-2 L-2
SAMPLE DEPTH(S): TO m SAMPLE DEPTH(S): TO m
PRESERVATIVE: Lugols 70% EtOH PRESERVATIVE: Lugols 70% EtOH
Other Other
COLLECTION METHOD: Int. Tube COLLECTION METHOD: Int. Tube
Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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B Division of Environmental Services
Chemistry Laboratory Chain of Custody Report

Year Month Day
Date Received =
(Lab use only) .
Ohio EPA Districts ) NEDO [1SWDO (€O [jOther
Isepo [INwDO [[]cD0

Division [J0SW [[JDERR [JDDAGW [IDSIWM []DAPC [] Other

L y Number(s)
(Lab use oniy)

Collected by *. e

Date of Grab Sample

Beginning and End Date
of Composite Sample

LILLEL

Q.C. - Field Samples # I Trip Blank
(organics only)

Sample Type(s) ] Compliance  [_] Ambient

# [ Duplicate

1 Possible Legal Action 7] with Bioassay

(] Organic(s)
Condition of Container of Transfer: ... Locked or Tamper Proof Unlocked or Not Tamper Proof Initial
(Seal all containers)
MILITARY TIME
Number of Samples (C g
Year Month Day Hour Minute
by [T [ i !
{must be collector) L ! . ]
[ I “|
Received by ! |
by i
T T T
] I |
Received by i fs I | ’
T I ]
by | | ! {
Received by i - , X |
= T 1
quished by 2 ] [ | | |
]
Recelved by L 71 E | ] L]
Distribution
White-Laboratory
EPA4705 g&r&agfﬁginalm-l\ﬂat Lab Signature
Printed on Recycled Paper Goldentod-Q.A.
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BSA Environmental Services, Inc. CHAIN OF CUSTODY
23400 Mercantile Rd., Suite 8

Beachwood, OH 44122

F: 216-765-0582 F: 216-765-D583

Email: j.beaven@bsasnv.com

EMMNIROMPMAERT AL
SERVICES, IMC.

Client Information Invoice Information
Chent Mame: Invpice Ta:
Address Address:
City: State: Zip: City: State: g
Contact Contact
Phone Numkbser: Fax Mumber: Phone Number: Fax Mumber:
Ermnai: Email:
Project Mame:
Project Numbser:
Special Instructions:
Sample Site Name Sample Sample Analysis Other Sample Information
IDVNumb-er Date Time Requested
Relinguished By Diate: Time: Received By: Diate: Tme:
Relinquished By: Date: Time: Received By: Date: Time:
Relnguished By Date: Tme: Received By: Date: Teme:

COMMENTS:

Inland Lake Sampling Procedures Manual
Ohio EPA, Division of Surface Water
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ATTACHMENT 5

Cyberintern Procedures
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How-To for Lakes Sampling in Cyberintern

[a.k.a. creation of multiple field forms for the same station for the same sampling trip]

1. Create a “Survey” for Inland Lakes Sampling. Each lake can be an individual survey, or a master
survey (e.g. “CDO Inland Lakes”) can be used.

2. Create a separate “Run” for each of the sampling stations using the “Administration of Runs”
program in CyberIntern. Save the “Run” and exit “Administration of Runs”.

*

*

*

NOTE: it is not possible to use two instances for the same station when creating a “run”
within a “survey”. That’s OK.

If you have more than one sampling point (e.g. a beach or boat ramp site) and you will
not be collecting from multiple depths at the other location(s), create a separate “run”
for the location(s) in your “survey”. Do not include it with your L-1 site in a “run” [this
will prevent the creation of multiple sets of paperwork for stations where only the
surface will be sampled].

Since we will be sampling more often using the Inland_Lakes_Water template, use it as
the default for the L-1 site. For locations where only bacteria will be collected, use the
“-“ (no template) option and check off parameters and container types on the sample
submission form manually.

The system is now ready for the creation of trips.

3. Create a new “Trip” under the “Generate a New Trip” program in Cyberintern.

4. After entering the sampling information (date, division, location, crew leader, additional
samplers, vehicle, and type of sampling), select the “Run” from the pick list (e.g. “Inland Lakes-
NEDO” Run 1). This will give 1 instance of the “Run” in the “Chosen Run(s)” field.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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Example:

7~ Cyberintern > Run Selection - Windows Internet Explorer provided by Ohio EPA NEDO Standard User

G- [enwas nr - PG g

Fie Edit View Fovries Took bep

W & | cppennten > Run Ssiection fr - B - @ - [P~ Gook -

CyberIntern Web

LLRPRLEPREEPARR

sl et oo -

5. To allow for sampling at multiple depths, repeat picking the same “Run” as many times as
necessary to give the number of instances needed in the “Chosen Run(s)” field (e.g., for surface,
metalimnion, and hypolimnion samples, create 3 instances of the “Run”).

Example (creation of a BATHTUB run for a lake, three instances of the same run selected — this
will allow sampling at three depths):

/~ Cyberintern > Run Selection - Windows Internet Explorer provided by Ohio EPA NEDO Standard User

[<1SEC ganicTr ¥ ¢ uns=Freselected 3 (%] [ P
Fie Edit Vew Faorites Tooks Help
W @ @ cyberintem > Run Selection fp - B - - iPage v @Took v T
CyberIntern Web
Currant Usar: nedosampler
Available Runs Selected Runs:
Station Search Project Run Ho. D Project  Run Na.
Logout %1 A AcidBlank 1 10X
“3 L Akion Reservoirs 1 X
4 aQ Akron Resenvairs 1 x
%3 A AkonRessnoirs 3
%2 QA Alpine Cheese 1 e
% A Black Rive: 1
%3 QA BoardmanCSI 1
%2 A Brook Tou 1
99 A Brook Treut 2
s QA BrookTow 3
% QA ChagrinRiver 1
%2 A Complant 1
43 A Conneaut Creek 1
%3 A CubiBlank 1
%3 QA Cuyshoga 08 1
OhioEPA
Copyright DSW 200 v
Done & Local Franet 00w -

‘i start cUeE~amT@SAE Brwo. [ M2Noe. = Scopernt. | EF M2 BL CUW B BSE AW
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¢ NOTE 1: this does not equate to creating a field duplicate. As with any sampling run,
duplicates should be created by checking the “Field Duplicate” check box on the “Trip
Creator” form.

¢ NOTE 2: for BATHTUB sampling select your L-1 station run_three times when creating
the trip (epilimnion, metalimnion, hypolimnion).

¢ NOTE3: when sampling multiple lakes, repeat the procedure to provide the correct
number of instances for that lake as well.

¢ NOTEA4: if a bacteria only site is included in the trip, select that run only once.

Example (bacteria site run added to the list):

g * | ntip:/fdswmssn0 8001 /Cyber InternyInorganic Trip/Chem TrpStationSelect sspxRuns=Freselected. ~ 4 K P
Fle Edt wew Favoenss Took el

WA | 8 Cyberintem > Run Selection fir - B - v |sPage + {3 Took *

CyberIntern Web

prppprprpppreBeep

3 Local nranst % 100% -

(mcopoc. [Brwn.. [ dzwoe. v 7 cpennt Lo T PRt RS T Y

6. Hit “Save” to proceed to the site-specific window.

7. The list of stations, template information, sample type (grab or composite), and “bill to”, and
“comments” (VERY IMPORTANT) information for each sample can now be modified.

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
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Example (starting window for editing the sites):

[SEE

7~ Edit Stations for Trip - Windows Internet Explorer provided by Ohio EPA NEDO Standard User

& - [t Adswmssrv0:8001/Cyberirtern/organi Trip/Che m Tr pS tatlonSelact aspRuns=Preselactecd v [4][x] | [2]-
Flle Edit View Favorites Took Help
D g | @Ed Stations for Trip [ fir - B - @ - [orPage v {JTook -
CyberIntern Web
Current Usar: Nes dosampler
Tripld: 20303
STORET Collection Samplo Fiold | Bill
No. Analysis Lab Template [ ~Type Qc | To |Comment
— N Chemistry Surface .
Edit 300629 LADUE RESERVOIR, L-1 Only Grab Water psw x
’ - Chemistry : o Sufface
[Edt] 300829  LADUE RESERVOR, L1 oy Grat VY Wit DSW x
Edit] 300629 LADUE RESERVOR, L-1 C“?j}:“j“y Grab  Inland_Lakes_Water  Survey a"ﬂ‘ﬁ‘fa Dsw. X
LADUE RESERVOIR @ Chemistry 0
30063 o Sun v
(Edt] 300632 paiy BOAT RAMP only Grab osw x
LADUE RESERVOR @ Chemistry < Suf o
[Edt) 300834 g0 BoAT RAMP onl s Suvey gy EL x
[ Add Field Duplicate _|[__ Add Field Blank | [ Add Equipment Blank
Copyright DSW 2008
Don %J Local Intranet #100% *

FfUE~ 3B @G EM@ [ copocu., [ Browm ., [(W2nee. v Cedrsan, | SF w7 A0 LW % LB 808 Av

‘7 start

Note that the “Analysis” column may need to be changed to reflect the addition or
subtraction of chemistry samples, bacteria samples, or both.

The depth of sample collection should be added at this stage in the
“comments” column to differentiate the samples.

Add field dups or blanks at this stage as with any other trip.
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Example (completed trip creation page — note: field blank added):

 Edit Stations for Trip - Windows Internet Explorer provided by Ohio EPA NEDO Standard User
G - [ rtpssidsmosrid snn1scpterinerfirorganic Trip/Chemtationd st aspeSampi Tripld=20303 ol 4] % -
Flle Edit View Favortes Took Heb

W | @ Edit Stations for Trip B - B - @ - [hpage v {Frodks v

CyberIntern Web

Current User: nedosampler

: Tipld. 20303
STORET Colloction
Logout No Analysis | Type | LabTemplate c mime
Edt) 30623 LADUERESERVOR.L1  Cheme Grab BATHTUB DSW EPILMNON X

4 Chemisiy
L o

(Edit] 300829 LADUE RES Grab BATHTUB SW METALIMMION X
[Eat] 300629 1 C"E"q‘l‘f"-' " fand_Lak DSW HYPOLIMMION X
() 3002 Bactena Grab DSW SURFACE X
Eon] 300834 b Grab DSW SURFACE X
[Ed) oa  0amc sample "”;""f;"" Grab BATHTUB FB DSW - x
[ AddField Duplicate | [ Add Fiekd Blank | [ Add Equipment Blank

&) Local nranet H100% *

cUeE~ B "EOAME & Cpocu Srown.. [ W2Noe. = edesue. LT A0 T YA IS I FE T

8. Hit the “Next” button to proceed to lab sheet creation.

9. IMPORTANT: Make sure to create any extra labels needed for chlorophyll prior to finalization of
the sheet/label creation.
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Example (screen for creation of blank labels — create as many as needed for the trip — in the
example, two additional labels were created for chlorophyll for the epilimnion and the field blank)

£ Inorganic Trip Print - Windows Internet Explorer provided by Ohio EPA NEDO Standard User CEX|
G Pl

+ |2 b s mesr0:8001/Cyber Intarmynorganic TripyChemStstonPrnt asps7SampleTripld=203038 SampleType =BacterlrtOnly [ 41| X
File Edt View Fawrites Took Hep

W & | @ mnorgenic TrpPrit B B # o raev GTackr ©

CyberIntern Web

‘Current Usan nadosampler

(Creale POF DES Lab Sheetfs) Q
Croats POF Bactwris Shawts (0

Creats POF Labsls ik

Field

" Sampling Location TripDate

Extermal
D

stio
[

Comment
B QA 4-Fieid Blank weis 33200 2
Craane Biank Labais? = SRR we12 332010 HYPOLMMION
0 aoezs -tV 11 332010 METALIMMION
B 00628 ol 44640 332010 EPLMmON ¥
Conright DS 2008
4 Local infranet %10%

FUE~An @O @D ™ citoon, [Browm. | Rzbwm. T £ s

10. Create the pdf files, print sheets and labels.

11. Go enjoy your day in the field!
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ATTACHMENT 6

Protocol for Processing
Cyanotoxin Sample Submissions at DES
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Terminology:
Responsive HAB sampling - When samples are taken from finished water during a

bloom event, or from a bloom at an intake , beach or other contact recreation area

Contact Recreation Area — Water area where swimming, wading, diving, jet skiing,
water skiing, tubing, wakeboarding, windsurfing, kite boarding, or any other in-water
activity may occur that is likely to result in immersion or ingestion of water.

Processing Protocol: For Responsive HAB sampling (should be identified on the
Sample Submission Form and collection container)

Phytoplankton samples will be preserved with Lugol’s iodine within 8 hours of collection.
A notation on the Sample Submission Form shall include the time of collection and the
time of Lugol’s solution was added to the sample. Any phytoplankton samples not
preserved within 8 hours of collection will have qualified results.

All phytoplankton samples will be submitted to BSA and will be reviewed under a light
microscope to determine the genus, species and biovolume. All cyanotoxin samples
submitted to DES will be analyzed for microcystin and cylindrospermopsin

Cyanotoxin samples from raw water will be processed for total toxin. Cyanotoxin
samples from finished water will be processed for free toxins. Finished water samples
must be quenched with 10 mg sodium thiosulfate or ascorbic acid added per 100 mL of
sample during collection.

Samples shall be analyzed for cyanotoxins within 24 hours of receipt if the chief of DSW
or DDAGW (or their alternate) approve of expedited processing and reporting of results.
For non-expedited processing of samples collected for responsive sampling, samples
shall be analyzed for cyanotoxin within 5 days of collection. If cyanotoxin samples
cannot be processed within 5 days of collection, samples shall be frozen until they can
be processed.
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ATTACHMENT 7 (A)

Data Quality Objectives — Sediment

(See Lake Sampling Procedures - Sediment Samples)
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Table 1. PAH Final Chronic Values and Maximums

PAH Final Chronic Value (ng/goc) Maximum (png/goc)
Indan 349 127200
Naphthalene 385 61700
Cl-naphthalenes 444 --
1-methylnaphthalene 446 165700
2-methylnaphthalene 447 154800
Acenaphthylene 452 24000
Acenaphthene 491 33400
1-ethylnaphthalene 507 142500
2-ethylnaphthalene 509 129900
C2-naphthalenes 510 --
1,4-dimethylnaphthalene 510 192300
1,3-dimethylnaphthalene 513 157100
2,6-dimethylnaphthalene 513 33800
2,3-dimethylnaphthalene 513 49900
1,5-dimethylnaphthalene 514 62400
Fluorene 538 26000
C3-naphthalenes 581 --
2,3,5-trimethylnaphthalene 584 --
1,4,5-trimethylnaphthalene 584 129300
Anthracene 594 1300
Phenanthrene 596 34300
C1-fluorenes 611 --
1-methylfluorene 612 49700
C4-naphthalenes 657 --
2-methylanthracene 667 2420
1-methylanthracene 667 --
9-methylanthracene 668 21775
2-methylphenanthrene 669 --
1-methylphenanthrene 670 24100
C1l-phenanthrene/anthracenes 670 --
9-ethylfluorene 673 --
C2-fluorenes 686 --
Pyrene 697 9090
Fluoranthene 707 23870
2-ethylanthracene 739 -
C2-phenanthrene/anthracenes 746 --
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PAH Final Chronic Value (ng/goc) Maximum (pg/goc)
9,10-dimethylanthracene 748 14071
3,6-dimethylphenanthrene 749 --
C3-fluorenes 769 --
C1-pyrene/fluoranthenes 770 --
2,3-benzofluorene 787 558
Benzo(a)fluorene 787 12500
C3-phenanthrene/anthracenes 829 -
Napthacene 838 207
Benz(a)anthracene 841 4153
Chrysene 844 826
Triphenylene 846 19400
C4-phenanthrene/anthracenes 913 --
C1-benzanthracene/anthracenes 929 --
C3-pyrene/fluoranthenes 949 --
Benzo(a)pyrene 965 3840
Perylene 967 431
Benzo(e)pyrene 967 4300
Benzo(b)fluoranthene 979 2169
Benzo(j)fluoranthene 981 3820
Benzo(K)fluoranthene 981 1220
C2-benzanthracene/chrysenes 1008 --
9,10-dimethylbenz(a)anthracene 1021 124200
7,12-dimethylbenz(a)anthracene 1021 145300
7-methylbenzo(a)pyrene 1058 --
Benzo(ghi)perylene 1095 648
C3-benzanthracene/chrysenes 1112 --
Indeno(1,2,3-cd)pyrene 1115 --
Dibenz(a,h)anthracene 1123 2389
Dibenz(a,j)anthracene 1123 47680
Dibenz(a,c)anthracene 1129 7400
C4-benzanthracene/chrysenes 1214 --
C1-dibenz(a,h)anthracenes 1221 --
Coronene 1230 821
C2-dibenz(a,h)anthracenes 1325 --
C3-dibenz(a,h)anthracenes 1435 --

From: U.S. EPA’s Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic
Organisms: PAH Mixtures, Office of Research and Development, November 2003, EPA/600/R-02/013.
http://www.epa.gov/nheerl/publications/files/PAHESB.pdf
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Table 2. PAH Uncertainty Factors

Percentile 13 PAH Uncertainty factor | 23 PAH Uncertainty factor
50 2.75 1.64

80 6.78 2.8

90 8.45 3.37

95 115 4.14

99 16.9 6.57

From: U.S. EPA’s Procedures for the Derivation of Equilibrium Partitioning Sediment Benchmarks (ESBs) for the Protection of Benthic

Organisms: PAH Mixtures, Office of Research and Development, November 2003, EPA/600/R-02/013.

http://www.epa.gov/nheerl/publications/files/PAHESB.pdf
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ATTACHMENT 7(B)

Data Quality Objectives — Water Column

(See Lake Sampling Procedures — Water Samples)

1) Water Quality Standards

Ohio Adminstrative Code 3745-1-07

2) MDLs and RLs

http://epaintra.epa.state.oh.us/des/html/limits  rls mdls .html

Note: The correct Metal RLs are as follows:
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OhIDE PA Division of Environmental Services
Reporting Limits

DRIMKING WATER

REPORTIMG CAS AMNA YTICAL METHOD
FARMNAETER. LIMITS UMNITS MUMEER REFERENCE ELIMS DESRIPTICON
Alurninure 200ug )L pi1i05 LIEEP & 200 7 IP Din I
Antirnony gL pi0azy LISEP & 200 & IPRES Dt IPE
Bisenic gL Pi00z LISEP & 200 2 IPRAS Dt s
Barium 15ugJL pioor LISER & 200 7 I D I
Berdliurm 0.30a/ L Pi0iz LISEP & 200 & IPRS Dt s
Cadrniurn 0.2ug)L Pi0z7 LIEEP & 200 5 ICERS D IvE
Zalciumn anigfl P31E LISEP & 200 F IP Dy I
Chromium gL P10z LISEP & 200 2 IPRAS Dt s
Cobalt gL P1oz7 LISEP &, 200 2 ICPmts D IPE
Copper ugfL P14z LISEP & 200 & IPRS Dt s
Hardness, Tatal 1ornaiL Pann LIEEP & 200 F I D j(a]
Iron CougfL Pi045 LISEP & 200 F IP Dy I
Lead gL Pi051 LISEP & 200 2 IPRAS Dt s
Magnesiurm g fL P37 LIEEPS 200 7 IR i P
Manganese 100a/L P1055 LISEP & 200 F IR Cip I
Mercuny 0.2ug)L P71300 LEEP & 245 .1 Wb cury D OO0 PO
Mickel gL Pi0e7 LISEP & 200 & IPRES Dt IPE
Potassium gL PazvF LISEP & 200 F IP D IF
Seleniurm gL Pli4r LISEP &, 200 2 ICPmts D IPE
Siler 0.30a/ L P1077 LISEP & 200 & IPRS Dt s
Sodiumn gl Pazg LIEEP & 200 7 IP Din I
Stronurn 30uafL Piogz LISEP & 200 F IP Dy I
Thalliur 1.50g/ L P10549 LISEP & 200 2 IPRAS Dt s
Tin gL P10z LISEP &, 200 2 ICPmts D IPE
Zinc 100 L Plogz LISER' & 200 7 I Cip P

AQUECUS, SURFACE WATER, WASTEWATER

REPORTIMG CAS aNA YTICAL METHOD
PARAMETER LIMITS UMITS  MUMBER REFEREMCE ELIMS DESCRIPTION
Aurinurr 200 L P1105 LIEEP& 200 7 I [WAT) I
Antirnan, g fL P1097 LISEPS 200 2 IR (AT L
Aisenic gL Pi002 LIEEP & 200 & hiaz s ST LA
Bariurn 159uq /)L Pi007 LISEP& 200 F I (WAT) IP
Berdliurm 0.2ug/L Pioiz LIEEP A 200 & INE (WAT) LS
Cadmium 0.2ugJL Pi027 LISEPS 200 2 IS (WAT) LS
Calcium ZngfL Pa16 LISEPS 200 F IR [WAT) P
Chrorniurn gL P1024 LIEEP & 200 & hiaz s ST LA
Cobalt gL P1037 LISEP& 200 & IR (AT TIPS
Copper gL Pio4z2 LISED A 200 2 LR (1ALAT) LS
Hardness, Total 10rngjL P00 LIEPA 200 7 I [WAT) j{az]
Hexawal ant Chrami urn 10ugfL P1zz0 SM2E00-RD R+E SPECTRCPHOTOMETER
Iron S0ugfL P1045 LIEEP & 200 7 P (WAT) Ir
Lead gL P1051 LISEP& 200 & IR (AT TIPS
Magnesiumn 1rngiL Pa27 LIEEP A 200 7 IP [WAT) I
Manganese 100g /L P1055 LIEPA 200 7 I [WAT) j{az]
Mercury 0249/ L P71900 LISEPS 245 .1 IMErury (WAT) oD WAPCR
Mickel gL P10&F LIEEP & 200 & hiaz s ST LA
Potazsiurn AL P33y LISEP& 200 F I (WAT) IP
Seleniurn Agfl P1147 LIEEP A 200 & INE (WAT) LS
Silver 0.2ugJL P10FF LISEPS 200 2 IS (WAT) LS
Sodium Sng L P29 LISEPS 200 F IR [WAT) P
Stron urn 300gfL Pi0z2 LIEEP & 200 7 P (WAT) Ir
Thalliur 1509 /)L P1059 LISEP& 200 & IR (AT TIPS
Tin AafL Pii02 LISEP &, 200 2 TE (WAT) jRaz o
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ATTACHMENT 7 (C)

Data Quality Objectives—

Phytoplankton, Cyanotoxin, Zooplankton
(See Lake Sampling Procedures - Plankton Samples)

Phytoplankton:

Collect sample with an integrated tube sampler; dispense in a churn splitter or clean
container and thoroughly mix. Collect a 100 ml sub-sample and preserve with Lugols
lodine.

Cyanotoxin:

Ohio EPA developed thresholds for several cyanotoxins which are detailed below:

Threshold (pg/L) Microcystin* | Anatoxin-a | Cylindrospermopsin | Saxitoxin*

Recreational Public

Health Advisory 6 80 > 08

Recreational No

Contact Advisory | 2° 300 20 3

Zooplankton:

Collect sample with am 80 micron Wisconsin dip net. Identify to species and identify
dominance by using a semi-quantitative approach for the purpose of identifying the
phytoplankton assemblage which dominates in the lake. This information is used to
evaluate the temporal dynamics of each type of plankton in the lake and to identify
relative abundance of non-native species with implications for management to meet
goals.
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ATTACHMENT 8
Public Water System Lakes Sampling

If the lake sampled has a public water system intake, these are the specific requirement
from DDAGW:

CYANOTOXINS:

e Collect samples during all 5 sampling events for both Year 1 and Year 2.

e Sample for microcystin and cylindrospermopsin (1-125 ml PETG bottle, no
preservative, remove from sunlight and cool immediately)

e Sample for saxitoxin (40 mL glass vial, pre-preserved, remove from sunlight and
cool immediately)

e Collect at intake location. Can sample at L-1 if within 500 yards of intake structure
and no tributaries entering lake between L-1 and intake.

e Collect samples using integrated tube sampler within photic zone, following
phytoplankton sampling guidelines.

e Collect a separate surface sample if a surface accumulation or scum is visible
(collect where biomass is highest, based on visual observation).

e Use a separate inorganic sample submission sheet for cyanotoxins.

e Holding time is 5 days.

ATRAZINE:
e Collectin a 40 mL glass vial during all 5 sampling events for Year 1 (ELISA method,
no preservative)
e If results all below 1.5 ug/L, can continue to use the ELISA method in Year 2.
Otherwise, collect using method 525.2 (2 amber glass jars)

NITRATE:
Collect nitrate during all 5 sampling events for both Year 1 and Year 2. (1 liter
Cubitainer, no preservative)

Inland Lake Sampling Procedures Manual Final Version 2.0- June, 2015
Ohio EPA, Division of Surface Water Page 59 of 59




